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the middle third at hd = 4 and all sections below. It is unlikely that the top
2 or 3 ft of the dam will overturn or even crack. The tensile stresses, if
computed, will be found very low. If the true pressure curve, 6-7, Fig. 15,
were used, there might be no tension at all.

If uplift is neglected, tan 6 and xr have the values shown in columns 5 and 6,
and the resultant is within the middle third at all points. It is unlikely that
appreciable uplift will occur in the upper 4 ft of a carefully constructed dam.
Hence it may be concluded that the design is adequate.

EXAMPLE 2.   SOLID OVERFLOW DAM WITH ICE PRESSURE

14.  Data for Example 2.   To illustrate the effect of ice pressure, let it be
required to design an overflow dam, identical in all respects with that of
Example 1 except that an ice pressure of 10,000 Ib per linear ft of crest may
be expected, the top of the ice at the level of the crest, and center of pressure
down 1.5 ft.

15.  Alternative Loadings.   The dam must be safe against either of two
loadings: viz., reservoir at flood level, with no ice; and ice and water at the
crest.   The design may be prepared for one of these conditions and then
tested for the other; or, if the controlling condition changes with depth, the
basis of design may be likewise changed.

Referring to Fig. 15a, the water load for flood condition is represented by
the trapezoid 1-2-3-4, which may be divided into 1-2-5-4 and 2-3-5. In
Fig. 156, the total load is 2-3-5 plus a concentrated ice load of 10,000 Ib, 1.5
ft below the crest. Shearing forces, near the crest, are higher for (6) than for
(a). Triangle 2-3-5 being identical for the two cases, horizontal forces will
be equal when

625Ad = 10,000
hence, at

hd = 16 ft

Moments due to horizontal forces will be equal when

0.5 X 625/ii = 10,000(/id - 1.5)
or when

hd = 30.4 ft

Therefore, except for change in uplift, the condition of ice pressure will control
for sliding down to hd = 16 ft and for overturning down to hd = 30.4 ft.
Below these levels the condition of flood flow will control. Uplift is less for
ice and water at the crest; hence the actual control depths will be somewhat
less than 16 ft and 30 ft.

16.  Alternative Designs.   Stresses due to ice pressure may be controlled by
adding reinforcement to a section computed for flood waters without ice, or
by increasing the thickness of the upper portions of the dam.   If the dam is
low, reinforcement is likely to be the more economical.   For dams of con-
siderable height and within reasonable limits, the addition of masonry near